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Title of Shldy: Cardiopulmonary Responses to Exposure to Ozone and Diesel Exhaust with 
Mod.,.te Ex.cr<:isc in Healthy Adulcs 
Priac:ipal Investigator: Tina Stevens, PhD 
VNC·Cbapd HDI Dq>artment: US Environmental Protection Agency 
VNC·Ciapel Hill Phone aumber: (919) 843·8031 
EmaU Address: stcvcns.tina@e;pa.gov 
Co-lav.,tigators: Michael Mac£den, PhD; David Diaz-Soncbez, PhD; Howard Kehrl, MD 
UNC·Cbaptl Hill Pbotte number: (919)966·62S 7, (919) 966·0676, (919) 966-{)208 
Email Address: madden.michael@epa.gov• diaz..sanchez.david@.cpa.gov~ kc:hrl.howard@epa.gov; 
Faeully Advisor: N/A 

Faoding Source: US Environmenta1 Protection Agency Intramural Federal Research 

Stucly Co»tact tetep•o'"' number: (919) 966-62S7 (Micboel Madden) 
Study Contatt emaU: madden.micbael@cpa.gov 

What are some geaeral tbiDgs you tboukl Yow about re:seardt studies? 
You are being asked to take part in a research study. To join the study is voluntary. 
You may refuse-to join, or you may withdrawyourconseot to be-in the-study, for any reason at 
any time, 

Research studies ~ designed to obtain new knowledge that may help other people in the fut\IJ'e. 
You may not re<::elve any direct benefit from being in tbc researc-h study. There also may be risks 
to being in research studies. 

Your participation is voluntary. Dcx:iding not to be in the study or leaving the study before it is 
completed will not affect your relationship with the rescar<:her. your beahb care provider~ or the 
University of North Carolina-Chapel Hill. lf you are a patient with an illnesS, you do not h.avc to 
be in the research study io order to receive health care. 

Details about this study are discussed below. It is importarlt lhat you understand this information 
so that you can make an infonned choice about being in this research study. You will be given a 
copy of this consent form. You should ask the researc-hers named abov~ or staff members who 
may assist them, any questions you have about this study at any time. 

What is tiM ptlJ])!)Se ohhis study? 
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We breathe· a complex mixture of air pollution, and ozone and diesel exhaust arc generally the major and 
important components. Controlled exposo.res of volunteers to either pollutant have resulted in biological 
efleets such as lllRg physiological changes. However it is not known if co--exposure to both pollutants, 
similar to inhaling polluted air, can induce effects than either pollutant alone. Additionally it is abo 
uncertain if Cl$.po$urc to d)esel exhaust alone, or diesel exhaust mixed wich 020ne, can alter the body's 
reSpOnses to breathing ozone the following day. This study proposes to examine whether exposure to 
both ozone and dieS( I exhaust can cause more of an effect than either pollutant alone. Titis study will also 
determine if breathing diesel exhaust eao change a response upon exposure to ozone the day after. The 
putpOSe of this study is to measu~ cardiopulmonary responses in healthy young adults before, during, 
and after exposure 10 combi.nations. of ozone (03) and diesel exhausl far 2 hours with moderate exercise 
and to primarily investigate wheth.er diesel exbaust modulates me 03-induocd effects on the lung and 
cardjovascular systems. 

This study will examine whether co-expo5Ul'cs to ozone and diesel exhaust, at doses in the upper range of 
those encountered ln urbanized ~i"ngs, ean induce additive or synergistic effects, and whether a previous 
OE exposure alt:erS a response upoOJ subsequent exposure to ozone .. 

The data obtair.od from this study will contribute to the overaJl aSSJCSsmcnt of air pollution effects in the 
U.S. and thereby may influence future health policy. tbe ambient permissible concentrations of both 
ozone and diesel exhaust arc currently regulated individually by the US EPA. but the Agency is moving 
towards regulating polhnanl oixtures. Results fro[(l this sb.Kiy may increase the understanding of how 
gaseous and particulate air pollutants (wh.ich causes the haze seen in some polluted cities) may adversely 
affect the functioning of the. heart, blood vessel~ and lungs. This understanding may be espteially 
important for patientS with diseases of the heart and lungs. 

An~ _.en egy rtllOD§ :yqe shoald aot beJn tbis:.s!AA:x.t 
You should not participate in chis study if ... 

• You have a history of chest pain, irregular heart bea~, a heart attack or coronary bypass 
surgery. 

• You have a hean pacemaker. , 
• You have untreated high blood pressure(> ISO systolic,> 90 diastOlic). 
• You have a history of an BKG finding called QT/QTc prolongation [a marked baseline 

prolongation ofQT/QTc interval (e.g., repeated demonstration of a QTc interval> 450 
milliseconds)] 

• You ha,,e a history of lun.g disease andlor active allergy including: bay fever, dust 
allergies, rhi.njtis, aslhma, chronic bronchitis, chronic obstructive pulmonary disease, 
tuberculos:s, coughing up blood, recurrent pneumonia, chronic or allergic rhinitis or acute 
or chronic sinusitis. 

• You cannot perform moderate exercise 
• You cannot remain in a small expo.o;ure chamber for about 2 boufS 
• You are currently takins P-blockers (such as atenolol, metoprolol, propanolol, and 

accbutOlol). 
• You have a history of blocding or coagulation disorders or are taking blood thinner 

medication. 
• You are currently smoking or have a smoking history within I year of the study (defined 

as more than one pack or cigarettes in the past year) or have a greater than/equal to a 5 
pack year smoking history. 

• You.,. less than 18 years old or greater than 55 years old 
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• You bave di.abctA:s. 
• You have c:ancer. 
• You are cmrendy taltina esuoacn rq>Jaccmeot therapy. 
• You arc pf<l!lllllll, ottcmptina to become pregnant or bre~stfc<ding. 

• You have an aUergy to latex. 

Additionally, you should NOT participate if you are unable to comply with the following 
roquiremcnts~ 

• No over-the-oounter pain medications such ss aspirin, Advil, Alevc or other non-$leroida.l 
anti·inflm.molory medications ("NSAIDS") for 48 hr prior to the exposure and post· 

CJ<posure visits. Acemmlnopbeo. eg, Tylenol, is permitted. 

• A void smoke and turne. for 24 hours before oil visits. 

• A\'Oiddrinkingolcobol24 hours bef-all visits. 

• Avoid s.tmlUOUS exercise ror 24 hours prior tO aDd after all visits. 
• Eat a light brealcfast on the exposure days. 
• Not cooswne cMfeine for 1-2 hours prior to the: cxposurtS on days I & 2 and post· 

exposure visits. 
• Stop taking vitamin C or B or medications whicb may impact the results of tho exposures 

at least 2 v.'(:ek:s prior to tlle study and for the duration of the study. Medications not 
spocifieally mentioned here may be reviewed by the investigators prior to your inclusion 
in this srudy. 

• A,·oid the: :JSC of ozone-based home air purifiers durina Sludy panicipation 

How manr peool~ will take: pan Ia tllb study? 
Iryou decide to be in this study, you will be one of approximately IS pcopk who ,.;n complete 
this research study. 

Uow loag will your par1kjpaJioo to tills study last? 
You will ha\'e up to J 3 visits to tbe rcscan:h faeilit)' o,•er approximately about 10 V~<eeks if you 
are eligible for the study (see attiKhed study design flow chart). 

Your porliciparion in this study will include ooe ttaining session (today) for about 3 bours, 4 
exposure regimens, each of whieb \\ill ooosist of2 consecutive <XJ'C)OW'< clays and I follow-up 
.;.;t approxlmstely 18 hrs after the 1.,. exposure. Each exposure clay will Wt approximately 8 
hours and the: follow-up visit will be opproxlmstely 3 hrs Ions- The 4 exposure regimens will 
occur at lc:ast 13 clays apart. 

Storaae of some of your blood samples in this study may be indefinite. 

Wlla.t lVill.appeg ifyoy t*kc pan in tlae-Jty,dy? 
During the course of this study, ll>c following will occur. 

Training: 
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You should bave already undergone a general physical examination to ensure that you are a 
c.mdidatt for this study. If you are a female participoting in this study, you should have been 
asked about your menstrual h.ist ory !IJ)d will be given a pregnancy test. 

Tod.ay's visit is expected to last about 3 hours. Today you will famil iarize yourself with some of 
the techniques yo·J wiU perform for the study. These include instructions on the u.~ of the 
stationary bicyc.Jc to be usod during the study~ bow to perfonn spirometry, on a portab:e 
spirometer and dry seal digital spirometer, how to give a saliva and an exhaled breath sample~ ~ 
and you will be shown the heart rate variability (HRV) and blood pressure (BP) mooitors. 

After satisfactorily completing the training session, you will be scheduled for your first exposure 
through a company contracting with the US EPA (currently Westat). 

You will be exposed to mixrures of air polJutaJlts in 4 difl'Uent regimens. Each regimen will last 
about 2 ~ days. During the regimens, a number of physiological and biochemical measurements 
will be made. Witb your penaissioa, during one of your blood draws DNA from your blood 
ceUs will also be genotyped for specific genes related to adverse health elftcb asS<>Ciated 
with air polhltiott exposure. U.owillioguess to bave samplet geootyped will NOT exclude 
you from partic:ipatiog in thb study. If you do not wish for your blood to h~ ustd for 
genotyping, but do wlsb to parddpate in the study, sign the sec:tion at tbe •nd of this 
eoa.sent form titled S•bfr.ct's Agreement to P•rticipote in the Reseorch Study WITHOUT 
Genoptypitrg CtmseiiL Witb yoour penni55ion, we may als-o ~tore $(Hne ()(your blood we 
obtaio during the J.fudy for yti.,to--be.-determlned tests iD the f•ture. 
You will have the oppOrtunity tO complete all4 regimens separated by at least Z weeks. The first 
day of each regimen you will be exposed to either dean air, diesel exhaust at about 300 
nticrograms of pa;ticlc:s/mcter', ozone at about 0.3 parts per million (ppm), or diesel exhaust 
ntixed with ozone. The second day of the regimen, you will be exposed to approximately 0.3 
ppm ozone. The third day of ea<:b regimen, you will not be exposed to any air pollutants, but 
will have follow up measurements made. 

You may tenninate youi participation from this study at any time. You will be monitored for 
symptoms that you may develop during the exposure and over the following 24 hour period. The 
symptoms may include chest pa'in, difficulty breathing, ligbt·beadness, pole skin color, and 
significant irregular heart beats. In additi9n, analyses of blood samples taken after exposure will 
be monitored for abnormalities~ including signs of cell da.'"tlage, changes in clotting factors, as 
v.-ell as incre-CLSeS in inOammalicm. The study physicians will stop che study lf symptoms andlor 
changes detected in the blood samples that are consjdertd clin.ically significant. 

Below is a description of what will be required from you and a summary of the measurements to 
be made on you On each day of each exposure regimen: 

Day I : 
We will call you a few days before the exposure session to remind you of your scheduled visit. 
We will also remind you to refrain from alcoho4 NSAID medications. excessive amounts of 
caffeine. and from any activities: where you coUld be exposed lO high levels of pollutants (e.g., 
cigarette smoke> paint fumes) fO<r a couple of days before your visit. Plea.~e reporl any pollutant 
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exposure to the study peroonnel so you can be rescheduled if necessary. You will be teSCheduled 
if you have experienced a respiracory tract illness within the past4 week.~ or any other illness 
within the Jl'ISI week. 

You will be asked to eat a light breakfast and arrive at the EPA medical s1ationat approximately 
8 am. There will be an on·time bonus of$25 for arriving by 8:05a.m. You will need to wear 
comfortable clothes and shoes and briog a change of clothes. 

Pf'e..exposun: measure•e.ofl: 
Prior to the day I exposures, you v.ill be asked to do the following: 

• Answer a questionnaire: on stress 
c Have your vital si gns checked (bean rat~ respiratory rate, blood presswe, and 

oxygen salUtation level, and for women, a pregnancy test). 
• Have your baseline heart rate viability (HRV) measured by a Holler monitor. You 

will have several ECG leads attached to your chest. It may be ne<cssary to clean 
and shave the areas of your chest where these leads v.ill be placed. Excessiv-e 
deodorant, skin lotions. and body sprays m.ay interfere with the function of some 
of these l<*.is so we will ask you not apply these to your chest area on the day you 
report 10 the HSF. The leads will be oonnected to 2 monitors (small rcoordi.og 
devices about the size and weight of a portable tape player) to obtain readings of 
your heart rate and rhythm. One. of these monitOrs will be re-moved at the end of 
the day and tbe other monitor n'!ay be kept on you for the next two days and will 
be removed on D-ay 3 of the exposw-e session. You will be: asked to reclitie 
quietly and breathe at a consrant rate for 20 minutes, after which the ECG monitor 
will take a I 0-minute measurement of yow· heart rhythm. It ls important that you 
do not fall asleep during this 30-minute period. The morning of !he follow up 
visit (Day 3}, !here may be a 30 minute measurement of your heart rate and then 
the monitor will be removod. 

• Blocd pressure (BP) may be measured inteonittently by a BP monitor. A blood 
pressure cuff and a monitor which is about the size of the Holter monitor may be 
fitted and ·wtn remain in pla-ce most of the time until Day 3. You will be asked to 
keep your arm relaxed. and still when the pressure cuff is inflating. 

• Have about 25 mJ blood drawn (-5 teaspoons). 
• Have a breathing test (spirometry). You wil1 breathe through a filter into the 
· machine. We will coach you, and you will be asked to take a full brealb in and 

then blow it out as bard a.od fa$1 as you can. We will ask you to do this sevetal 
times. This pi'OCedure will be repeated on a portable devise as well. 

• Be asked to provide a urine sample; if you are female it will be tested lo see if you 
arc pregnant. 

• We will collect your breath and saliva. 
• You will be asked to coUect yow: uri_ne for the next 24 hrs 
• Have a second breathing test on a portabJe spirometry instrument, but in a similar 

man.ner as the first. 

During the Day I UJ>O$Ure yon will: 
• Enter an exposure chamber. 
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• Be exposed 10 ekan oir or oir pollutaots for 2 hours. Y ov ,.;u be asked to penocm 
intermittent mode.ratc exercise in ao expost;re chamber. 

• At certain times durin& the expooure, you may be asked 10 bn:a:bc into a 
mouthpicoc so that your rate of breathing can be measured. ln addition. you will 
be asked to b"'atbe into a portable spirometer so that your lung function can be 
measured. Exposure may be tenninated if you show a larger than expected 
de..--rement in lung function. A sWf member will be seated outside the chamber to 
observe you at all times and a physician wiU be available during the entire 
exposure session. During the exposure, your bean rhythm and rate, blood 
pressure, and the amount of oxygen in your blood will be mooitored. If it 
appears you are havina bean li>)11un or breathing problems. or you develop a 
""""' beodoc:be, .,...... or voroitiog the exposure will be tcnniDated 
immediately. 

lmlllediately followiJii tllo Doy 1 uposureyoa .. rn: 
• Have your vital sisns checked. 
• Perfonn spirometry. You will breathe through a folter into the maehinc. We will 

ooach you. and. you will ))c) asked to take a full breath in and then blow il out as 
hard and fast as you can. We will a.o;.k you to do this several times about l 
assessment each hour 

• \Ve Yoill collect your breath and saliva 
• You .,;u rocline quicliy for 20 minvtcs, after which the £CO monitor will take a 

I ().minute meas=mcnt of your heart dlydmt. 

• Ha'-e blood drown (obout 2S ml; - 5 ~)-
• Provide a urine sample. 

Lattr fa the day, yow will: 
• Have spirometry a.nc:sscd for up to 4 hr p>S'I exposure 
• Be assessed for adverse responses and discharaed by the nursing staff. You will 

spend about 8 hours at obe EPA facility. 
• You will be given a cooler containing 1 L p1Mtic bottles And 1/trbal instructions 

for how to collect and record the time of the urine samples. 

lmporttntJy, bealase you will bt asked to wear dlt portable ECC QtOaitor anac:hed 
to fHT tbest Ud I ba.oct pressure tnftifor adf OD your arw for tb.t followi&tg two 
ai&Jlts, • ·e will give yottlasfnld:iow on baw to care for aad nmovt tbt monitors 
w~ea Otu$$ary. 

Day2: 

You will return. to the HSF the next moming at 8:00a.m. and you will pcrfonn testing 
similar to the Hrs• day. 

~xposure measuremcnls and procedures will be performed as on Day I, with the 
exception of the stress questionnaire. You will then enter the exposure chamber. 
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During the exposure oa Day 2 you will be exposed to ozooe at a concentration of 
approximat<:ly 0 . .3 ppm for 2 hours with intennittcot modcnttc exercise in an exposure 
chamber. Again, y~ur heart rllythm and rate, blood pressure, the amount of oxygen in 
your blood. your breathing rate. and lung function wi11 be monitored while you are inside 
the chamber. 

• Similar measarements ud pro«du..res will be performed with you d•riDg 
aDd following the Day 2 exposure a.' on Day l. However. you will only be 
asked to collect spot urine samples at the EPA facility. You will be assessed for 
adverse responses and you will be discharged by the nursing staff. You will spend 
about 8 bow's at the EPA filcility. 

Day3: 

FoOow up Visit 
Similar procedures and measurements will be made as the pre .. cxposurc measurements of 
Lite two previous days. The Holter monitor attached to you will be £Cmoved. You will 
be assessed for adverse responses and you will be discharged by lhe nurSing staff. You 
will spend about 3 hours at the EPA facility. 

If there are· remaining samples after our anaiysis, we would like to continue to store your 
s.am_ples for as )'et undesignated studies. This allows us to make the best use of the samples. we 
collect from you. You will be given a separate consent fotm for this storage. and you do not 
have to allow your sample-s to be stored in order to participate in this study, 

What are the possible benefits from bein& in tbis !tudy? 
You will not benefit directly from being in this research study, though by participating in 
screening for this study you will have received a medical examination that included blood work, 
respiratory test. ar.td ECO monito.ring of heart at no charge, However, this is not a substitute for 
a routine doctor visiL The medic~l staff v.ill explain to you any remarl<able findings regarding 
your overall bealth status. ln addition, if we observe changes in your health starus as a 
consequence of exposure to air p.olluULnts, you may elect t.Q use this information to avoid 
exposure on high pollution days. 

This research is designed to benefit society in general by gaining new knowledge. Given that 
every member of A.merican SO<:iety is currently exposed to these pollu~ts. this study has the 
potential to contribute to devising effective strategies aimed at protecting millions from the 
untoward effectS of these polluUUtts. 

Wba! !f! tbc DOfSible risks or discomforb _invoh'td with being in this study? 
This study might involve the follo'hing risks and/or discontforts to you: 
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If you have any lendeocy to become WlComfonable iD small closed ._., it is possible that you 
may bec>ome uncomfonable during this study. You will be IOI<en to dle exposllte chamber when 
you art ft.rSt evaluated for suitability for lhc study to allow you an opponunity to see '\o\'bac you 
willsil and what !he chamber looks like. 

Dim</ <XIIausJ <XfXI'"''" Expo~ure 10 air pollution particles can CBusc cough, shortness of 
breath. chest disoomfort. eye irritation, and headache. These symptom~ typically last no more 
lhan a few hourS, but could Last lOQicr if you are especially sensitive. Eye vo-ea.r protection 
goggles are available during the -exposures lO rech.t<:e possible eye in'itation. There is a chance 
!hat expos= to panicles can inc:rcase !he likelihood that you will be more liktl) to come down 
wilh a n:spimory infection ,.;!hiD~ days of !he exposure. DicsclexbaUSI, .,_..., wben 
diluted iD this study, may have an unpleasant odor. Exporun: to !he air pollutioc.ponicle 
conc:enlnllioos used in this study for sbort periods of time has not been found to cause penn=t 
health effecu. However, some studies sugsest that older people, pllticulatly !bose with 
underlying cazdiov....,Jar diseases, are at inc~d risk foc getting •ick and even dying during 
epioodco of high air pollution. While we COD not e<clude the possibility that you may have an 
adverse reaction to breathing these exhausts, you will only be exposed t.o thtm for 2 hours.. You 
could be potentially in.h.ale a slntilor amount if you visited a large ci1y such l.os Angeles, New 
York.~ or Mexico City on a smo&SJ,Y day. 

You wiU be monitored continuously during the exposure ression throuah a ·window in the 

cbamber or by closed..circuh television, and can communicate ~ith a staff' member via an 
inlerCOm. Your heart rate ar.d rhythm will also be constantly moniiOfed for any adverse changes 
brouabt lbout by !he exposure. A licensed physician is always on !he promises (i.e, y,iJhin !he 
building fOcility) during .. .,.,....... and is available to respond in an emertency. 

Otone txpD$1UC': Potential risks may include mild decrements in 1un.g function spiromctri( 

volume, irritation to !he nose, eyes, throat and airway•, pain on deep inspimtion and cough. 

These symptoms typically· disappear 2 to 4 hOUIS after exposure, but may last longer for 
panicularly sensitive people. Oz.one may induce an inflan:uilatory reaction that may last for about 
24 hours after exposure and may increase your chance of catching a cold. 

Dksd ultaM.tt 41fd btlHfe UJH}SIIU colftbilr~d: Because this exposure scenario has not been 
cooclucled at our faciltties or elsewhere before, we do ooc yet know whether or notlhis exposure 
will ioclude the same risks as diesel exmust and ozone expowres alone. h is possible tbac tbe 
combination of diesel exhaust 8lld ozone exposures will increase !he effects of each po!IU!llnt 
iodiYidually, and it is also possible !hat it will ooL We are doin& this study in order to find out 

tbc AD$\'.a. 

He•rt rllydrm moaituri~rg: There i.s little ri..sk U10ci.ated with monitoring your heart by .ECG or 
blood oxygen by pulse oximetry. However, preparing your skin for plocemeot ofECG 
electrodes and removing the electrodes the next day may catL1e some irritation or skin 
discoloration, itching, or burning in some people. If this oocurs during your visit, you should tell 
the nursing staff. If init.ation occurs while you are home, you should remove the electtodes., wac;h 

&ently with mild soap and water, M<l tcll the study coordinator or nut$injj s1&ffin !he momin~. 
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B-,,....,., llfiHfittJrlllr. SimlluiO the: rqular blood ""'"""" measurement, the: risk 
assod.ated with blood pre.ssae monitor is coosidered minimaL 

Vtno"' blood sampling: The risks assooiated with taking blood samples""' consid=d minimal. 
A well-trained membe< of the sta.IT will draw the blood. Drawing blood could cause some 
bruising or minor pain, which us~<~ally resolves quic;kly. Occasionally fainting or light· 
headcdness occurs, and injwy is minimitcd by having you seated. Also. a rare oompJi.cation is 
skin inf«:tion or ao infection of r.bc vein in which the blood has boen drav.n. The risk of getting 
infection is minimized by the use of Slerilc technique. If you do have si~s of infection at lhe 

site (redness, Wllllllth. painful siWt, and swellin8) after completion of the procecl·.ue, you will 
need 10 cootact the: EPA medical swion. 

ExJul/t d lwttllll <01/«<U>n: Minimal risk is associattd with tbc:se procedures. SellSitive 
individuals may become light-headed. You will be sea!ed in a cbair during colleaioos and 
technicians are alv.oays available durins this procedure in case you become light-beaded. 

Bntlllling I<SI$ (splromdfJ!): You may cough ·or lxlcom.e di<.<y during dtcse tests. You will be 
seated in a chair, and if these symptoms ()(:CUr, they are usually only temporary. You will be 

exposed to a low dose of acetylene for a brief period oftime(single breath in and breath out), 
thus the: risk will be quite low. 

In addition, Ibm ID<!Y be un<:QmmOn or previously wm:cognizcd risks that mi&Jlt occur. If you 
do IIOiioe any unusual symp<oms occwrin& during tbe study you should call ;be EP A medical 
station or the: ~ pb)-sician tO report tbc:m. We will Sive the: numb« of the: phy$ician on<all 
befO!<' you leave the building. 

Gmotyping: If given permission 10 collect genetic inf<l<IMtion, a federal law called the Genetic 
Information Noodiscrimination Act (GINA) generally makes it illegal for health insurance 
companies, group health plans and most employers to discriminate against you based on your 
senetic information. GINA does r~ot protect you against genetic discrimination by companies 
thai sc:Ulife insurante.. disability i.nsura.ncc or long te:un care insurt\ncc. OJ'NA dose not pn>tect 
you aa,ainst discrimination based on an already diasnosed genetic condition or disease. 

Wkat ihn karp about aew Atdlpp or iDfon~~atioa duri!lg tiM styqyt 
You will be given any new i.'>fomwioo pined during the eomse of the: study th<t might affect 

your willingness 10 continue yow putieipation. 
Hp will rour privyy be protes!!d? 
You will be given a study code munber. All electronic documents will only have that numb«. 
The paper records that the coordinators and medical doc-tors use may have yow name. Your 
information can be linked to your pcr$0nal information by the study number, however only study 
pers01mel have access to your personal informatioo. Paper records that use your name are kept 
in a locked file cabinet i.n the EPA Medical Station of the Human Studies Facility. The Medical 
Station is locked when not attended by study staO; and the EPA Human Studies Facility bas 
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limited ac.:ess to authori<ed in.d.ividuals ooly, 24 hours/day for 7 days/week. Blood samples "ill 
be stored at the EPA Huma.o Sru<lies Facility. 

Research studies may be done at many places at the same time. Your personal identifying 
infonnation v.ill never be sent to outside researchers. 

No subjects will be identified in any report or publication ahout this study. Although every 
effon will be made to keep research records private, there may be times when f«k:ral ot state law 
requires the disclosure of such records, including personal information. This is very unlikely, 
but if disclosure is ever requiml. UNC-Chapel Hill will take steps allowable by law to protect 
the privacy of personal infonnalion. tn some case.\ your info.rmation io this rescar<:h study could 
be reviewed by representatives of the University, research sponsors, or government agencies for 
purposes sucb as quality control or safety. 

Wbat will happen lf you art. inhnOO by this: meanh? 
All fonns of human health research involve some risk of injury or illness. Despite our high level 
of precaution, you may develop an injury or illness due to participating in this study. lf you 
develop an injury or illnessdetenuined by an appointed US EPA physician to be due to your 
participation in this research, the US EPA will reimburse your medical e~penses to treat the 
injury or illness up to $5000. If you believe your injury or illness was due to a lack of reasonable 
care or other negligent action, you have the right to pursue legal remedy. Tbc Federal Tort 
Claims Act, 28 U.S.C. 2671 et. Seq., provides for money damages against the United States 
when personal injury or property loss resuJls from the negligent or "vrongful act or omission of 
any employee of the f::PA while acring within the scope of his or her employment. S~ng this 
consent fonn does not waive any of your legal rights or release the investigator, the sponsor, the 
institution. or its agents from liability for negligence. 

lf a research related injury or illness occurs, you should oontact the Director of the EPA 
NHEERL Human Research Protoool Office at (919) 966-6217. 

What ifyog want to stop Wore your part in the study is complete? 
You can withdraw from this study at any time. without penalty. The: investigator$ also have the 
right to stop your participation at any time. This could be because you have had an unexpected 
reaction, or have failed to follow instructions, or because the entire study bas been stopped. 

Will you reeein anything for bein& in thitJ ;dud,,? 
You will be paid approximately S 12 per hour for your participation in this :,'1udy and the total 
compensation for completion of this study will be approximate.Jy S3,738.00 

We will give you parldng coupons to cover the cost of parking. If you live beyond Chapel Hill 
you will be reimbursed for mileage at tbc US Government mileage rate in effect at the time. 
Money received by participants in research studies is nonnally treated as ordinary income by 
taxing authorities and we wil1 report payments made to you to the Internal Revenue. Service as 
required by law. Payments total ing more than $600 in a year from a single or multiple EPA 
srudies will be reported to the IRS. This summary is to eropbasi>.e the importance of all the 
visits, and to signify the importance of your time and oo.mmitment to lhe research study. Below 
is a detailed Ust of compensation for the entire study. 
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Trwllolaa Day (assume 3 br@S 12/hr) 

flnt E•pos•re: 
Day I 
Hourly P"rment (1S$Ume 8 ht @S 12ihr) 
On-time bonus (8 Lm.) 
StreSs questiorulDire 
Blood Draw (twice:) 

24 hr Urine Collection 
Exhaled btealh and saliva eoUection (~V<ice) 
24 hr Holter Monitoring 
24 hr Blood P~urc Monitoring 
Luna funorioa (6x) 
Lunoh 

Day2 
Hourly payment (O$$UlDC 8 br@$12/hr) 
On-time bonus (8 Lm.) 
Blood Draw (IV<ice) 
Urine Sample (3x) 
Exhaled breath and saliva eoUection (twice) 
24 hr Holter Monitoring 
24 hr Blood Pf\:$$11te Monitoring 
Lung function (6x) 
Lunch 

DayJ 
Hourly payment (assume 3 hr @S121hr) 
Blood Draw 
Exhaled ~ath and saliva coUoction 
Urine Smople 
Luna function 

[Total pa)'llltot fint Esposun) 

Stc:ood Exposure 

Tblrd Expooure 
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$96 
$25 
$2.50 
$30 

$60 
SIO 
SIOO 
sso 
sw 
ss 

$96 
S25 
SJO 
$15 
$10 
SJOO 
$50 
$60 
$5 

$36 
$15 
$5 
$5 
SiO 

$900.50 

$900.50 

$900.50 



Follltb Expoo..,.. 

Complc-.ioa Bonus (for completil:lg all4 exposure sessions) 

APPROJCIMA TE TOTAL (iadwdiJiclnilliD& day) 

Additional blood dnlws (S I 0 tach) 
Additional bours($12 per bour) 

S900.50 

SJOO 

S3,738.00 

'Vou .sboeld u.ockntaDd that y~M~r partitipatlo:a is volut1tary. You may tum.iaate your 
parUdpatloaln tbe study at aay time withoat ptrtalty. If you volunta_rUy elect to withdraw 
from the stvdy at any tinte or you fail to mai.atain compliance with cllgibillty requ.ire-ments, 
you wW bo paid for th• t portio a of the •mdy that has boea completed. Subje<ts who are 
dismisocd by the investii>tors after enrollment in the study but prior to completion for 
involuntary reasons, will be compensated for his/her participation up to th&t point and "'II 
rcoeive ooropcnsation at the bourly rate of$12 per bour for the aeheduled 3 day srudy session for 
a total of $228. 

In the event a aeheduled study activity mUSI be cancelled by the "''"'ti8J1011 with less than 72 
bows prior notlct, the subjec< v.iJI be poid at the Slll>donl hourly ra'.e for the time scheduled and 
canceled, and will bo paid 50% of pro<cdur< r ... up to a total maximum ofS!OO foc caooelcd 
pro<cdurn. You will be paid in full for any procedures that may have bcCil started clurin& the 

eunent visit. Canoelbtioos could """"' dut to adverse weather c:ooditioos. cqcipmcnt failure, or 
other unforacen "''enl$. When feasible, you will be reschedu.led. 

Willi! <Oil you aaytlli•c to bo ia this •Nc!y? 
There will be no cost to you for participating in the study. However, if you are deemed not 
eligible to partjcipatc in Lhe study for medical ieasons, we may susgcst that you seek follow-up 
care from your own health care provider for atmonnalitie! discovered during the screening 
history, physical examination, or the study. Such t-are Is e~~tirdy at your own expe:D.Se. EPA 
wil11t0t provlck relaabune.m.ea.t for any follow-ap ~•re.. 

All Sluciy pro<cdures will be poid for by the 5tudy. We will &ive you parking coupons to cover 
the cost ofpamng. If you tivc beyond Chapel Hill you " ill be reimbursed for mileage at the US 
Govemrncnt milcaae rate in effect at the time. 

This stody wiU tal<< _.,>dmately 10 weds to complcce. Tile stody dunlloo is bosed on • exposure 
rqimcs _....s byll leas< 2 weeks. Tho:~ o.mauntofilinoll dlis faeiliU>will be - 79br. 

Wbat l(rog us a JJNC ttudtet? 
You may choose not to be in the study or to $10p bein,a in the .study before it is over at aoy rime. 
This will not a!Tect your class staading or grades ••lJ:IIC-Chapcl HlU. You will nol be offered 
or receive any special consideration if you take part i.n lhi.s rt$t-arch. 
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What if you are~~ UNC employee? 
Taking part in this ~his not a part of your University duties, and refusing will not affect 
your job. You will not be offered or receive any special job· related consideration if you take part 
in this tcsearch. 

Who is Joorporlo& this study? 
This research is funded by The U.S. Envirorunenlal Protection Agency. This means !hat the 
research team is ~ing paid by tbc sponsor for doing the study. The resell(Cbers do not, however, 
have a direct finac:.eial interest wi th the sponsor or in the final results of tbe study, 

What if you have Qllt!tioas a boat this study? 
You have tbe right to ask. and have answered, any questions you may ha\'e abou.t this research. (f 
you have further q_uestions regarding this study> you sbould call one of the listed investigator.;: 
Michael Madden, l'hO 919-966-{;257 Tma Stevens, PhD 919-843-8031 

If you feel a research-related \njury has occurred, please oontact the HSF medical station or one 
of the investigators liSted above. In addition. you s-hould contact the Human Studies Division 
Human Research Officer and Director of the Natiooal Health Effects and Envirorunental 
Research Laboratory Human Research Protocol Office at 919-966-{;217. 

What if you bave «umjoos about yoyr rights g a rese&Nh subi«t'! 
AU research on b\l.l:nan subjects is reviev.-ed by ·a committee that worlcs to protect your rights and 
welfare. If you bave qlle:!tioos or concei:ns about your righiS as a research subje~t you may 
oontact. anonymously. if you wish, the Institutional Review Board at 919-966-3113 or by email 
to IRB _ subjects@unc.edu andlc>r the EPA Director of the National Health and Environmenlal 
Effects Human Research Laboratory Protocol Office at 919-966-6217. 
--·- --·· -· ............... -- - --·· ··· · -· --- ---..... ............... · · -- · 
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IRB Stu ely N _ 09-1344_Titk of Stu ely: Cardiopulmonary Responses to Exposure to Ozone 

and Diesel Exhaust with Moderate Exercise in Healthy Adults 

Priacipal Jnveotq:ator: Tina Stevens, PhD 

Subjcet•s Agreement to Participate in the Research Study WlTHOUT Geuotyping Consent 

I have read the information provided above-. 1 have asked aU questions I have at this time. I 
voluntarily AGREE tO participate in this study and 1 REFUSE to have my cells genotyped for 
any genes decided by the study investigators. 

Signature of Research Subject Date 

Printed Name of Research Subject 

Signature of Person Obtaining Consent Date 

Prin.ted Name of Person Obiaining Consent 
................................................................................................. 

Subject's A&reement to PanisiD01l< in lb~ &search Study Genowing Consem 

I bavc read the information provided above. I have asked all questions 1 have at this time. I 
voluntarily AGREE to participate in this study and 1 voluntarily AGREE to have my cells 
genotyped for any genes decided by the study investigators to be related to adverse health effects 
associated with pollution exposw-e .. 

Signature of Rcsearoh Subject Date 

Prin!ed Name of Research Subject 

Signature ofPerson Obtaining Consent Date 

Printed Name: of Per.;on Obtaining Consent 
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